The first George Frederic Still Memorial Lecture was delivered in 1943 by S. P. Bedson, Professor of Bacteriology at the London Hospital. In expressing his appreciation for being asked to inaugurate this lectureship, he described his particular satisfaction that the choice should have fallen on a laboratory worker since it carried with it the assurance that research of the kind he had been doing, despite its academic flavour, was not without appeal to those engaged in clinical medicine. It may be a measure of one of the changes that has occurred in academic medicine in the intervening 22 years that with equal fervour I must express my satisfaction that the choice for the lecture this year has fallen on a paediatrician and clinical investigator, who is reassured that research of the type he has been doing, despite its clinical flavour, is still not without appeal. My aim, in fact, in this lecture will be to attempt to demonstrate how a primary and continuing interest in paediatrics served as the stimulus for a series of investigations of developmental renal physiology and of renal disease in infants and children.
First of all, however, I should like to express my own deep appreciation to the British Paediatric Association for having asked me to give the 12th George Frederic Still Memorial Lecture. In one of the series of Pediatric Profiles in the Journal of Pediatrics, Sir Wilfred Sheldon (1956) described Still's major role in the establishment of paediatrics as a separate field of inquiry and practice in this country. Perhaps some of the differences between both academic paediatrics and paediatric practice in our two countries can be explained by the fact that a comparable pioneering effort had been made some 3; years earlier in the United States by Abraham Jacobit. How comforting to realize that in one respect our history is older than yours. Still's published work, like Jacobi's, dealt for the most part with clinical, curative medicine, representing, as pointed out by Professor Crewe (1955) , interests entirely in accord with the stage of development of paediatrics and with the needs of that time. This solid, clinical foundation was necessary for and permitted the emergence of the next major phase of paediatrics in which physiological and biochemical explanations were sought in an attempt to understand the mechanisms of development and of disease. The early contributors to this subsequent phase of paediatrics could be considered successors to Still, and I should like to take this opportunity to acknowledge the outstanding contributions of one of them, Professor Alexis F. Hartmann, Sr., who died last September. Professor Hartmann was a corresponding member of this association. Your President, Professor Gaisford, and I were both students of his, and with many others throughout the world remember him with warm affection and deep respect.
My subject today concerns infants, children, and their kidneys.
There may be some who will challenge my espousing the cause of paediatric nephrology by making it the subject of this lecture. If so, I must admit that the decision to do so was made with some reluctance. Our ambivalence about the use of this and similar paediatrically diversive terms reflects our uneasiness about the developments of more and more specialization within paediatrics. On the one hand we seek to preserve the concept of the unity of the child and to understand his interrelationships with his family and with society. On the other, the complexities of paediatric cardiology, neurology, haematology-and nephrology, among others-have become so great that productive research, mechanized teaching, and optimal clinical care of the speciality's complicated patients all require everincreasing specialization. Acceptance of paediatric nephrology acknowledges the scientific necessity for such specialization and, indeed, welcomes the advances which have made it necessary. Its effect on general paediatrics is a very important but separate matter.
My purpose here then, in a sense, will be to present the case for paediatric nephrology, not as an isolated speciality, but one that, with others, must bring its specialized knowledge to general paediatrics and bridge it with both foetal and adult medicine. My evidence will consist of investigations of developmental renal physiology and its relevance, and of observations on infants and children with renal disease. Examples will be drawn for the most part from work done together with Dr. Chester M. Edelmann, Jr., and our When their studies were recalled a few years ago and the nature of the solute in concentrated urine was examined, it was found, as shown in Fig. 2 , that whereas in adults about one-half of urinary solute is urea, in infants the urine contains relatively little urea. Extraordinarily high amounts of protein must be given to young infants to raise their rate of excretion of urea to the adult level; however, under these circumstances, since urea binds relatively little urinary water, it brings the concentration of total solutes very close to the maximum value observed in adults (Edelmann, Barnett, and Troupkou, 1960) . The lower value for total osmolality in young infants is to be explained, therefore, not primarily on the basis of renal immaturity but almost entirely by the metabolic fact that on all ordinary diets infants store most of the protein they ingest and excrete very little urea.
How does this new knowledge affect previous interpretations and applications ? Physiologically, it seems almost certain now that any lower capacity the infant might have for concentrating solutes in the urine is due not to lack of action of antidiuretic hormone but rather to differences in the mechanisms concerned with the production and maintenance of a high interstitial osmolality in the renal medulla (Edelmann and Barnett, 1960) . In addition to active sodium transport, these mechanisms include the loops of Henle functioning efficiently as countercurrent multipliers and the vasa rectae as countercurrent exchangers. It is known that maximum interstitial concentration gradients are related directly to the lengths of the loops of Henle, which almost certainly are shorter in young infants (Peter, 1927) . Additional work will be required, however, before the developmental aspects of these particular renal functions are understood.
The situation in respect to parenteral fluid therapy remains unchanged, since the calculation of the minimum volume of water needed by infants to excrete one mOsm. urinary solute was based correctly, though unknowingly, almost entirely on nonurea solutes. On the other hand, since renal water requirements are determined mainly by the rate of excretion of non-urea solutes, which are concentrated by older children and adults also only to a maximum of about 700 mOsm./l., it should be pointed out that arguments for the use of hypotonic intravenous solutions apply equally well to them.
Application of these physiological principles to infant feeding practices required considerable revision. Contrary to previous assumptions, the protein content of the diet has little effect either on water conservation or on resistance to dehydration during episodes of complete thirsting such as may occur during acute infections in young infants (Edelmann and Barnett, 1960) . Under circumstances simulating the type of large extrarenal losses of hypotonic fluid that may occur during acute diarrhoea, the water content of the diet must be reduced to about 30% of control values before the composition of the diet exerts any differential effects on water balance (Drescher, Barnett, and Troupkou, 1962 Although the study of renal biopsies is yielding important new information about post-streptococcal acute glomerulonephritis, the most recent stimulus for re-examining our concepts has arisen from another source. From experience with adult patients, many physicians interpret the natural history of post-streptococcal acute nephritis as shown in Fig. 3 . Since most adults with chronic nephritis give no history of previous renal disease, it is assumed, with no real evidence, that their disease began with an unrecognized attack of acute nephritis during childhood. It is known from systematic studies of the urine of children recovering from streptococcal infections, that as high as 95% of children with acute nephritis may be unrecognized clinically. The course of the disease in those children in whom it is recognized clinically and who survive the extremely dangerous early complications, is, as shown in Fig. 4 . According to this interpretation there is no connexion at all between post-streptococcal acute nephritis in children and chronic nephritis in adults. Complete and permanent recovery is shown to be virtually certain in children surviving the early complications. Less than 1% of children with acute nephritis are indicated as progressing to chronic nephritis, and in those cases progressive disease evolves directly from the acute attack, rather than following a prolonged asymptomatic latent period, as postulated without evidence in the first interpretation.
There is some evidence in support of this second interpretation. Follow-up studies of children known to have had acute nephritis have not disclosed significant numbers of patients developing asymptomatic latent nephritis (Hebert, 1952 (Edelmann, Greifer, and Barnett, 1964) .
What is the significance ofthese recent experiences with children who fail to recover from what clinically appears to be acute nephritis ? It is only recently that we have collected data systematically on children with acute nephritis, and so we have only an impression that there may be an increased frequency in the incidence of severe kidney disease. This impression, however, is shared by other workers in the United States as well as in other countries, and even the possibility of an increase in the incidence demands investigation. An important question is whether on the basis of this recent and relatively small experience we need to alter our views about the prognosis in acute nephritis. I should be very sorry indeed if this occurred as a result of this discussion. In none of these three children did the clearances return to normal after what appeared to be the initial attack. We continue to be quite confident, therefore, that the great majority of children with acute nephritis, whose clearances remain or become normal, have an excellent prognosis. The more troublesome question concerns the nature of the kidney disease in these three children and the possibility that instead of post-streptococcal acute nephritis, they had, in fact, a different and more severe form of renal disease.
Without implying any similarity, it is worth considering here the very disturbing accounts of so-called Balkan nephritis, an endemic form of chronic nephropathy observed in localized areas of Yugoslavia, Rumania, and Bulgaria (Griggs and Hall, 1964) . In some villages the prevalence of proteinuria has been found to be as high as 33 %, in contrast to the expected figure of less than 1 %, and it is estimated that in some districts 25% of deaths are due to uraemia. Despite extensive epidemiological studies, the aetiology of this serious endemic type of nephropathy remains unknown, the most likely cause being some unidentified toxic factor.
Taken together with our recent experiences, these observations and the increasingly frequent reports of the haemolytic-uraemic syndrome (Gianantonio, Vitacco, Mendilaharzu, Rutty, and Mendilaharzu, 1964) Widdowson, 1954) . We can expect that still more disturbances of specific renal tubular functions will be discovered, and can anticipate greater understanding of the genetic and enzymatic mechanisms involved. One of the unanswered questions is whether some of these congenital renal tubular disorders represent developmental failures or arrests, or even the low range of distribution of normal development, rather than qualitative departures from normal function. Young and Levin (Peonides, Levin, and Young, 1965) and Edelmann are studying developmental aspects of the renal handling of hydrogen ions partly in the attempt to answer this question in various types of renal tubular acidosis.
The application of statistical and epidemiological methods will not only define clinical problems more precisely and assure proper therapeutic assessments, but also by identifying associations, point the way toward new research on mechanisms and aetiology of renal disease. For example, Kass (1960) and others have shown that asymptomatic pyelonephritis is far more common than realized and that it can be recognized only by a careful search for bacteriuria. The recognition and treatment of such infections may serve to prevent not only a major cause of chronic renal disease but even one of the causes of prematurity. Thus, in addition to the obvious clinical implications of these important observations, they raise new and unanticipated questions about mechanisms involved in the initiation of premature onset of labour.
Of great importance also to paediatricians is Kunin's epidemiological study (Kunin, Zacha, and Paquin, 1962) (Michael, Drummond, Good, and Vernier, 1964) have shown that some children with the nephrotic syndrome have deposits of y and 3-l-c globulin on the glomerular basement membrane, and that the presence of these immunoglobulins is usually associated clinically with resistance to adrenocortical steroids. These patients appear to respond to immuno-suppressive agents as have some of our patients who, though responsive to steroids, developed such severe toxic effects that the doses required to suppress their proteinuria could not be continued. We are at the stage in the treatment of this group of patients where we are uncertain about the value of treatment with immunosuppressive agents and where not only is a proper therapeutic trial justified but also failure to do one could almost be considered unethical, as suggested by Sir Austin Bradford Hill (1952) when he said: 'It may sometimes be unethical not to experiment.' Since the number of such patients is small, a collaborative trial with its attendant difficulties would be required. Nevertheless, it can be hoped that the experience of having learned so much less than we should have from the uncontrolled use of adrenocortical steroids in children with the nephrotic syndrome will persuade us not to miss the present critical period during which the value of these therapeutic agents can be assessed properly.
Summary
To sum up, then, I hope I have demonstrated by example that the scope, complexity, and importance of the problems involved require a speciality of paediatric nephrology. Contrary to the deprecating and erroneous statement that scientific specialization involves knowing more and more about less and less, the paediatric nephrologist must draw upon knowledge from an ever-increasing number of disciplines.
